Endogenous excitatory amino acids are involved in stress-induced adrenocorticotropin and catecholamine release.
The effect of N-methyl-D-aspartic acid (NMDA) receptor blockade on adrenocorticotropin (ACTH) and catecholamine activation during stress was investigated in conscious rats with indwelling catheters for both blood sampling and drug treatment. Secretion of ACTH in response to immobilization stress (20 min) was inhibited by pretreatment (20 min before stress exposure) with the centrally acting noncompetitive antagonist of NMDA receptors MK-801 (dizocilpine, the racemic form, 1 mg/kg i.p.) but not by 3-[(+/-)-2-carboxypiperazin-4-yl]propyl-1-phosphonic acid (CPP; 10 mg/kg i.p.), a competitive NMDA receptor antagonist. Administration of MK-801 (1 mg/kg i.p.) inhibited norepinephrine and totally prevented epinephrine response during acute immobilization stress. Pretreatment with a low dose of MK-801 (0.1 mg/kg i.p.) failed to modify basal or stress-induced ACTH and catecholamine release. The stress-induced rise in plasma epinephrine was found to be attenuated by the peripherally injected competitive antagonist CPP (10 mg/kg i.p.) suggesting that modulation not only of central but also of peripheral NMDA receptors may come into play. Our results indicate the involvement of endogenous excitatory amino acids in the control of ACTH and particularly of epinephrine secretion during stress.